Two receptor forms for ouabain in sarcolemma-enriched preparations from canine ventricle.
Some evidence indicates that the inotropic effect of cardiac glycosides occurs at concentrations too low to affect Na+,K+-ATPase activity. This suggests that some receptor other than Na+,K+-ATPase mediates the inotropic effect. We studied ouabain binding to sarcolemma-enriched preparations from canine ventricle under conditions known to promote binding to Na+,K+-ATPase. Profiles for binding and dissociation were characterized by two kinetic components: (1) fast association and slow dissociation; (2) slow association and fast dissociation. Profiles in the absence of supporting ligands were consistent with a single species of receptors with slow association, fast dissociation and minimal effect on Na+,K+-ATPase activity. Binding supported by magnesium plus inorganic phosphate inhibited Na+,K+-ATPase activity by 86%. The two binding components were affected differentially by heating at 55 degrees C. It was concluded that the preparation possesses two receptors for ouabain: the Na+,K+-ATPase and a "new" receptor. The latter may be different chemically from the Na+,K+-ATPase. The more likely possibility is that the "new" receptor is the Na+,K+-ATPase in a state characterized by low catalytic activity, low affinity for ouabain, and no requirement of specific ligands for ouabain binding. Further, the data suggest an interdependence between the two forms. This leads to a mechanism which allows an inotropic effect to precede loss of Na+,K+-ATPase activity even though both result from glycoside binding to Na+,K+-ATPase. The mechanism involves an equilibrium between inactive and active forms of the Na+,K+-ATPase such that the inactive form buffers loss of the active form upon exposure to a cardiac glycoside.